ABSTRACT.
Poly Gene expression in early embryonic development has been well studied, and a growing body of information on the synthesis of "DNA-like RNA" as putative messenger RNA in embryos of amphibians (3, 8) and sea urchins (7, 11) exists.
Recently, most, if not all, messenger RNAs in eukaryotes have been shown to contain poly (A) sequences at their 3' termini. This has provided a powerful tool for messenger isolation. In Amphibia such as Xenopus, Rana or Triturus, poly(A)-containing RNA synthesis occurs in oocytes (5, 12, 17, 18, 24) , kidney cells (18) , liver cells (1, 19, 25, 26) and in tadpole tails (10) . However, little attention has been paid to the quantitative aspect of poly(A)-containing RNA synthesis during embryogenesis.
Our recent papers have characterized poly(A)-containing RNA synthesized in isolated neurula cells of Xenopus laevis (20, 23) . Further studies on the characterization and quantification of poly(A)-containing RNA have now been carried out throughout early developmental stages. Results show that there is little stage-dependent difference in size distribution and that synthesis occurs during the blastula stage at a much higher rate than during later stages. A preliminary account of the present work was given at the 8th International Congress of the International Society of Developmental Biologists, Tokyo (21 Poly(A) sequences were obtained from poly(A)-containing RNA labeled for 3 hr with 3H-adenosine at each developmental stage. Poly(A) sequences comprised about 10 per cent of the poly(A)-containing RNA, and appeared on acrylamide gels as a relatively homogeneous peak moving slower than 5S RNA (Fig. 2) . These features of the poly(A) sequence persisted throughout the developmental stages. From the relative rate of migration (15), the major component of the poly(A) sequences was estimated as approximately 140 nucleotides long. This size was intermediate between values for 30 min-labeled and 5 hr-labeled poly(A) sequences cited previously (20) . Also in sea urchin embryos, the size distribution of poly(A) sequences is relatively unchanged throughout their development (30) .
Quantification of poly(A)-containing RNA synthesis. Isolated cells were labeled with 3H-uridine under the conditions described above . The content of UTP and the radioactivity incorporation into it were measured. Specific radioactivities of UTP at the different developmental stages were obtained as described in the methods section. The average number of cells per embryo and the amount of radioactivity incorporated into poly(A)-containing RNA were also determined. Radioactivity incorporation into poly(A)-containing RNA was calculated on the proportion in the total labeled RNA. The radioactivity in the poly(A)-containing RNA increased as development proceeded. Absolute amount of newly synthesized poly(A)-containing RNA were calculated on the basis of radioactivity incorporated and on the specific radioactivity of the UTP (Fig. 3) . Results show that a blastula and a tailbud embryo synthesized 2 ng and 12 ng of poly(A)-containing RNA per hour, respectively. On a per-cell basis, however, the situation was reversed : the rate was highest at the blastula stage (0.8 pg/hr), decreasing sharply from the gastrula stage on and reached a constant low level (0.11 pg/hr) at the tailbud stage (Fig. 3 ).
DISCUSSION
Our purpose was to characterize and quantify poly(A)-containing RNA synthesis during the early development of Xenopus laevis. The advantage of employing isolated cells, rather than intact embryos, and the reliability of the results obtained lie in the markedly higher activity of isolated cells in incorporating exogeneously supplied labeled nucleosides and amino acids (22) , and the fact that the temporal changes in RNA synthesized during culture are the same as those of intact embryos during their development (22) . 
